This report describes an ocular mast cell tumor in a 13
A 13-year-old brown sport Portuguese crossbred mare, weighing 500 kg, was presented for clinical examination with a history of a rapidly progressive ocular mass, which apparently developed after an ocular trauma. Clinical examination revealed a firm reddish mass protruding from behind the left lower eyelid that measured 2.0 cm in diameter and contained hard yellow-grey punctuations on the surface. The differential diagnosis included ocular neoplasia, abscess, conjunctivitis, and parasitic or eosinophilic granuloma. Antibiotic therapy was implemented, and two weeks later, the mass was found to have decreased in size at a follow-up appointment; however, it did not disappear. One month after the first evaluation, the owner declined further diagnostics and clinical care and requested surgical excision of the mass. The lesion was surgically removed, fixed in 10% buffered formalin, embedded in paraffin, and sent for histopathologic examination. Consecutive serial 2 µm-sections were processed for routine staining (H&E), histochemistry (Giemsa and toluidine blue) and immunohistochemistry.
Several morphological features were evaluated by H&E staining, as previously reported [17] .
For immunohistochemistry, sections were deparaffinized and hydrated, and antigen retrieval was performed in a water bath in 10% antigen retrieval solution (pH 6.0) for 25 min. Slides were cooled for 10 min at room temperature and rinsed twice in triphosphate buffered saline (TBS) for 5 min. The Novolink TM Max-Polymer Detection System (Novocastra, Newcastle, U.K.) was used for visualization, according to the manufacturer's instructions. Slides were then incubated for two hours, at room temperature, with polyclonal rabbit anti-human c-KIT (Dako, diluted 1:450) and nuclear antigen KI-67 (clone MIB-1, Dako, diluted 1:50). These specific antisera had already been successfully used in equine tissues [2, 5, 17] . Sections were rinsed twice with TBS in each step of the procedure. Color was developed with 3,3′-diamino-benzidine (DAB; Sigma, St. Louis, MO, U.S.A.), and sections were then counterstained with hematoxylin, dehydrated and mounted. For negative controls, the primary antibody was replaced with another of the same immunoglobulin isotype. Sections of normal equine skin were used as positive controls.
The immunoexpression of C-KIT in the neoplastic mast cells was evaluated based on its subcellular location and intensity. Thus, three different KIT staining patterns were considered: (a) pattern I, expression mainly on the cell membrane with only minimal cytoplasmic staining; (b) pattern II, focal to stippled cytoplasmic staining with decreased membranous staining; and (c) pattern III, diffuse cytoplasmic staining [9] . The KI-67 proliferative index (PI) was defined as the percentage of positive nuclei, which was determined by counting at least 1,000 nuclei in 10 highpower fields (HPFs).
Microscopically, a nodular neoplastic lesion extending into adjacent conjunctival tissues was observed. The tumor consisted of a proliferation of round cells arranged in sheets or nests circumscribed by delicate trabeculae of connective tissue and supported by a scarce extracellular matrix ( Fig. 1a and 1b) . Neoplastic cells were well differentiated, having central, round to oval nuclei, with one or two evident nucleoli and slightly basophilic cytoplasm with faint granules and well-defined limits (Fig. 1b) . Anisocytosis was mild, and nuclear pleomorphism was absent. Intralesional eosinophilic infiltration was mild, and the mitotic activity was very low (1 figure per ten HPFs). Multifocal areas of necrosis, surrounded by macrophages, lymphocytes, a few plasma cells and cellular debris, were present. The lesion was nonencapsulated and exhibited a multifocal infiltrative behavior; however, it was completely excised. Large amounts of metachromatic cytoplasmic granules were highlighted with Giemsa and toluidine blue (TB) staining (Fig. 1c and 1d) .
Neoplastic cells showed both strong membranous and mild diffuse cytoplasmic staining for c-KIT, consistent with pattern I (Fig. 1e ) and a PI of 5-10% (Fig. 1f) . On the basis of the morphological, histochemical, and immunohistochemical findings, a diagnosis of ocular mast cell tumor (MCT) was made. Although some histological (well-differentiated cells and complete lesion excision) and immunohistochemical features (favorable pattern of KIT labeling and reduced PI) were suggestive of a good prognosis, other indicators (such as the presence of necrosis and areas of infiltrative growth) called into question this hypothesis. Additionally, the existing literature regarding these neoplasms at this precise location and affecting this particular animal species was scarce and did not provide relevant and consistent data concerning the clinical prog- nosis. Thus, the clinician was alerted of the need to surveil the animal and provide careful clinical follow-up. Equine MCTs are a rare condition compared with in other domestic species. They are usually solitary and most frequently located in the skin, accounting for 3-7% of all equine cutaneous and mucocutaneous tumors. However, they can also arise at other sites, including the upper respiratory tract and eye [11] .
Given their benign clinical and biological course, equine MCTs were initially classified as mastocytosis [1, 4] . Males are more commonly affected, and the mean age is 7 years (range 1-18 years). There is no apparent breed predisposition, although some reports suggested that the Arabian breed is overrepresented [14] .
Diagnosis of MCT can be achieved either by fine needle aspiration or surgical biopsy [11] . Histologically, equine MCTs have been described as single to multiple coalescing sheets of neoplastic mast cells surrounded by variable amounts of eosinophils [11, 14] . Neoplastic mast cells are usually well differentiated, containing numerous granules that are often not visible with H&E stain but can be visualized with TB or Giemsa stains [11] . Mitotic figures are usually rare (up to 2 figures per ten HPFs) [5] . An additional characteristic feature is the presence of multiple areas of necrosis surrounded by granulomatous inflammation [11, 14] . Mast cells release cytokines and proteolytic enzymes that result in accumulation and degranulation of eosinophils, promoting collagen degeneration and cellular necrosis with subsequent granulomatous inflammation and fibrosis [14] .
Surgical excision of equine MCTs is usually curative, and it has been reported that incomplete excision or biopsy may be followed by spontaneous remission. Other effective treatments include intra-and sublesional injection of corticosteroids, cryosurgery, or radiotherapy [11] .
Malignant MCTs are also rare, but there have been a few reports of apparently malignant forms in horses including a primary intraosseous lesion of the 3rd phalanx, infiltration of synovial joint structures with metastasis to local lymph nodes [11] , and a cutaneous multicentric form with involvement of the thoracic and abdominal cavities [21] . Currently, there is no histological grading system capable of predicting the biological behavior of an equine MCT, as in the case of other species such as dogs [18] . Thus, the classical histological features such as high mitotic index, moderate to marked anisokaryosis, prominent nucleoli, and variable or increased N:C ratios are used in order to make this prediction [12] . Moreover, KIT expression and proliferation markers may help to identify the equine MCTs more likely to exhibit an aggressive behavior [11, 17] .
This report describes an ocular MCT in a Portuguese crossbred mare. Ocular MCTs in horses have been reported to affect the limbal area, cornea, and the third eyelid [3, 6, 7, 13, 20, 22] . Mast cells are normally found in the lamina propria of the conjunctiva, which may be the origin of this tumor in the equine eye [6] . In the present case, this origin is also the most plausible, but as similarly reported, the exact site could not be determined [6] .
General morphological and histochemical features of the MCT were similar to those described above. In horses, MCT may be confused with other inflammatory conditions such as eosinophilic granuloma, onchocerciasis, or habronemiasis; however, neither of these exhibits the characteristic sheets of mast cells that are found in this neoplasm [19] .
All the cases available in the literature concerning equine ocular and adnexa MCT were subjected to surgical removal [3, 6, 7, 13, 20, 22] , and local recurrence was reported 3 months after surgery only in one case [7] . In the present case, the tumor was surgically removed by request of the owner, and six months after the intervention, a clinical examination revealed no evidences of local nor regional recurrence of the neoplastic disease.
The most useful diagnostic marker for MCT is c-KIT, a proto-oncogene that encodes for c-KIT receptor (KIT), a type III tyrosine kinase protein that is expressed in the cell membrane of mast cells and their progenitors [8, 10, 15] . In dogs, aberrant KIT expression has been associated with poor prognostic indicators, such as increased angiogenesis, recurrence, and decreased survival time [9, 16] . In dogs, a correlation between the KIT immunoexpression pattern and the histological grade of MCTs has been revealed with well-differentiated tumors expressing a membranous KIT immunolabeling and with poorly differentiated tumors presenting a high cytoplasmic KIT expression [9] .
Ressel et al. [17] found a correlation between cytoplasm KIT expression pattern and morphological parameters of malignancy such as lower degree of mast cell differentiation and higher proliferative activity in equine cutaneous MCT. However, this finding was not correlated with the clinical outcome or aggressive behavior. To the best of the author's knowledge, this is the first description of c-KIT immunoexpression in an equine ocular MCT. Herein, almost all neoplastic mast cells exhibited a notorious c-KIT membranous staining pattern, which suggests that this marker may also be applied in diagnosis of equine ocular MCT. Furthermore, the membranous location of c-KIT associated with the reduced proliferative index of the neoplasm along with the good clinical outcome strongly suggest a benign clinical behavior for this lesion. Nevertheless, larger and prospective studies are needed to determine the potential of proliferative index and/or c-KIT expression pattern in the prediction of the biological behavior of MCT in equine species.
